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PROBLEM TO BE SOLVED: To double-side record without using an inverting 
mechanism. 

SOLUTION: A method for double -side recording an image comprises a step of 
providing a resin layer between a support of a color heat -sensitive recording 
material and a heat -sensitive color developing layer, thereby preventing strike 
through. The method further comprises pushing a thermal head against a surface 
of a fed color heat -sensitive recording material, heating the material, 
thermally recording a yellow image on a yellow heat -sensitive color developing 
layer, and then irradiating with a near ultraviolet ray having a wavelength of 
420 nm from a yellow optical fixing unit to fix the yellow heat -sensitive color 
developing layer. The method also comprises the steps of then thermally 
recording a magenta image on a magenta heat - sensitive color developing layer, 
then irradiating an ultraviolet having a wavelength of 3 65 nm from a magenta 
optical fixing unit, and fixing the magenta heat - sensitive color developing 
layer. The method also comprises the steps of then thermally recording a cyan 
image on a cyan heat -sensitive color developing layer, and thereby recording a 
color image on the surface of the color heat - sensitive recording material. The 
method also comprises the steps of thereafter spraying black ink droplets to a 
rear surface of the color recording material from an ink jet head, and 
delivering the recording material while spraying black ink droplets to the rear 
surface of the recording material and recording a binary image. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 

3 in the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the double-sided image recording approach which 

records an image on both sides of a color thermal recording ingredient. 

[0002] 

[Description of the Prior Art] The approach of former versatility is learned by the double-sided image 
recording which records an image on both sides of the recording paper. For example, perfecting machine 
ability is carried in the business-use printer and business-use copy machine of an electrophotography 
method. After this prints one one side, it reverses the recording paper and prints it on one side of another 
side. 

[0003] Moreover, the double-sided printing ink jet printer is indicated by JP,5-261979,A. Contacting 
mutually and rotating the imprint drum of a pair, after preparing the imprint drum of a pair so that both 
sides may be faced across the path of the recording paper, injecting an ink droplet from a separate ink jet 
head to each imprint drum and carrying out ink image record to the peripheral surface of an imprint 
drum, this printer inserts the recording paper in this contact section, and imprints an ink image to both 
sides of the recording paper at coincidence. Since the flesh-side projection which ink sinks into the 
recording paper and the record image of one side penetrates at the rear face since the recording paper 
imprints after ink is in the condition of having dried thru/or condensed by imprint drum lifting, by this 
can be prevented and it is not necessary to wait for ink desiccation of one side, double-sided coincidence 
record is attained and high-speed printing can be performed. 

[0004] Moreover, the hot printing-type double-sided printing printer is indicated by JP,6-270482,A. This 
printer consists of one platen roller and this two print head for hot printing arranged up and down, it 
changes a form guide so that the form which printed the front face of a form by the upper print head may 
be led to constant-rate rewinding after printing and a form may be led to a lower print head, and it prints 
it by the lower print head at the rear face of a form. 

[0005] Moreover, the double-sided printer and the double-sided image recording approach of using both 
sublimation mold ink and melting mold ink are indicated by JP,8-127157,A. The 1st printing section 
where this printer prints an image on the surface of a sheet in sublimation mold ink, While having the 
2nd printing section which prints binary information on the surface of a sheet in melting mold ink and 
printing in both sublimation mold ink and melting mold ink on the surface of a sheet In performing 
printing only in melting mold ink at the rear face, after printing to a front face ends, the front flesh side 
of a sheet is reversed with a turnover device, and it returns to the 2nd printing section, and prints melting 
mold ink at the rear face. 
[0006] 

[Problem(s) to be Solved by the Invention] In the printer and copy machine of an electrophotography 
method of the above-mentioned business use, since a recording paper reversal device is needed, 
equipment will become large-scale. Moreover, although the recording paper reversal device is 
unnecessary, since two imprint drums are needed for the location which faces on both sides of the 
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recording paper, equipment enlarges and complicates invention given [ above-mentioned ] in JP,5- 
261979A 

[0007] Moreover, although the delivery device of a thermal head, an ink ribbon, and a ribbon is needed 
in hot printing, this is needed two sets, and since the change device of a form guide is also still more 
nearly required for invention given [ above-mentioned ] in JP,6-270482,A, equipment enlarges and 
complicates it. Moreover, a turnover device besides the 1st printing section which uses sublimation 
mold ink, and the 2nd printing section using melting mold ink is also required for invention given in 
JP,8- 127 157, A, and equipment is enlarged and complicated too. 

[0008] This invention does not need a reversal device, but it aims at offering the double-sided image 
recording approach which flesh-side projection does not produce while it can miniaturize equipment. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the double-sided . 
image recording approach of this invention Making this color thermal recording ingredient and thermal 
head displaced relatively using the color thermal recording ingredient which carried out the laminating 
of at least three kinds of sensible-heat coloring layers, a yellow sensible-heat coloring layer, a Magenta 
sensible-heat coloring layer, and a cyanogen sensible-heat coloring layer Heat the front face of the color 
thermal recording ingredient which ****(ed) the sensible-heat coloring layer by the thermal head, and 
coloring record of each sensible-heat coloring layer is carried out one by one. Making a color thermal 
recording ingredient and an ink jet head displaced relatively, after recording a full color image on a color 
thermal recording ingredient, an ink droplet is injected at the rear face of a color thermal recording 
ingredient, and an image is recorded. Moreover, said color thermal recording ingredient prepares the ink 
flesh-side projection prevention layer which prevents flesh-side projection of ink between one field of a 
base material, and a sensible-heat coloring layer. 
[0010] ^ 

[Embodiment of the Invention] As the color thermal recording ingredient 10 concerning this invention is 
shown in drawing 1 , the resin layer 12 is formed in one field of a base material 1 1, and the cyanogen 
sensible-heat coloring layer 13, the Magenta sensible-heat coloring layer 14, the yellow sensible-heat 
coloring layer 15, and the transparent protective layer 16 are ****(ed) one by one on this. Hereafter, the 
field by the side of surface 10a of the color thermal recording ingredient 10 and the field of another side 
of a base material is called rear-face 10b of the color thermal recording ingredient 10 for the field by the 
side of the protective layer 16 of the color thermal recording ingredient 10. In addition, since the 
propagation of heat is as good as the surface 10a side, said each sensible-heat coloring layer has large 
heat sensitivity, and is colored with small heat energy. Moreover, the location of three kinds of sensible- 
heat coloring layers may be replaced. 

[001 1] in case the yellow sensible-heat coloring layer 15 and the Magenta sensible-heat coloring layer 
14 carry out coloring record of the sensible-heat coloring layer which turns into the lower layer, a non- 
colored coloring component does not color them - as - electromagnetism ~ fixable [ by the line ] is 
given. Namely, the maximum absorption wavelength is about 420nm, and, as for the yellow sensible- 
heat coloring layer 15, coloring capacity disappears by the purple visible ray of this wavelength region. 
Moreover, the maximum absorption wavelength is about 365nm, and if the ultraviolet rays of this 
wavelength region are irradiated, as for the Magenta sensible-heat coloring layer 14, coloring capacity 
will disappear. 

[0012] As said base material 11, although paper is used, when the ink droplet of an ink jet method 
reaches rear- face 10b, an ink droplet spreads in the interior and the longitudinal direction of a base 
material 1 1, it becomes a distorted dot and the image recorded becomes indistinct. In order to prevent 
this, as for rear- face 10b, coating with special code material is desirable. The ink droplet which reached 
this coated rear- face 10b forms an almost perfect circle dot, and the image recorded becomes clear. 
[0013] Said resin layer 12 prevents the flesh-side projection which is transparent and visible from 
surface 10a of the color thermal recording ingredient 10, when the ink droplet sprayed on rear- face 10b 
of the color thermal recording ingredient 10 by the ink jet head sinks into a base material 11. In addition, 
let the color thermal recording ingredient 10 be a postcard with this operation gestalt. 
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[0014] In drawing 2 which shows the important section of the double-sided printer which carried out 
this invention, a double-sided printer has the conveyance way 18 of the shape of a straight line which 
carries out both-way migration of the color thermal recording ingredient 10 horizontally. The thermal 
head 20 which contacts surface 10a of the color thermal recording ingredient 10, and carries out heat 
record of each sensible-heat coloring layers 13-15 is formed in the conveyance way 18 bottom, and the 
ink jet head 22 for monochrome which sprays a black ink droplet on rear-face 10b of the color thermal 
recording ingredient 10, and records binary pictures, such as an address, on the conveyance way 18 
bottom is formed in it. In addition, the ink injected from the ink jet head 22 may not be restricted black, 
for example, red is sufficient as it. 

[0015] As for the thermal head 20, heater element array 20a by which many heater elements have been 
arranged in the shape of Rhine is prolonged for a long time to the drawing and the perpendicular 
direction (main scanning direction). The platen roller 24 is arranged in the location which faces a 
thermal head 20. Moreover, between the location as for which heater element array 20a carried out the 
pressure welding to the color thermal recording ingredient 10, and the locations evacuated from the 
color thermal recording ingredient 10 is moved to a thermal head 20. 

[0016] Near the thermal head 20, the capstan roller 25 and pinch roller 26 which pinch and convey the 
color thermal recording ingredient 10 are prepared. The optical fixing assembly 31 for yellow and the 
optical fixing assembly 32 for Magentas which are established, respectively in the yellow sensible-heat 
coloring layer 15 and the Magenta sensible-heat coloring layer 14 are arranged on these lower streams of 
rivers (exhaust port 28 side). 

[0017] about 28 exhaust port - a delivery roller pair - 33 is prepared. In order that this delivery roller 
pair 33 may carry out nip of the color thermal recording ingredient 10 with which the ink droplet was 
sprayed on rear- face 10b and may discharge it by the ink jet head 22, the part at least which meets 
record area so that delivery roller 33a by the side of rear-face 10b may carry out nip only of the part for 
both the edges of the color thermal recording ingredient 10 is formed thinly (a broken line shows), in 
addition, a platen roller 24 and a capstan roller 25 are driven by the pulse motor 34 - having - a 
delivery roller pair - 33 is driven by the pulse motor 35. 

[0018] After it equips the interior of reflector 31b with ultraviolet ray lamp 31a which generates a 
420nm near ultraviolet ray and a thermal head 20 carries out heat record of the yellow image of the color 
thermal recording ingredient 10, said optical fixing assembly 31 for yellow irradiates a 420nm near 
ultraviolet ray at the color thermal recording ingredient 10, and carries out optical fixing of the yellow 
sensible-heat coloring layer 15. Moreover, ultraviolet ray lamp 32a which the optical fixing assembly 32 
for Magentas irradiates 365nm ultraviolet rays at the color thermal recording ingredient 10, and carries 
out optical fixing of the Magenta sensible-heat coloring layer 14 is prepared in the interior of reflector 
32b. 

[0019] The ink jet head 22 is attached in the head carriage 36 free [ attachment and detachment ]. If the 
ink jet head 22 is attached in the head carriage 36, also electrically it will connect with the head carriage 
36, and drive data will be supplied through the head carriage 36. The head carriage 36 is attached free 
[ the slide to the guide shaft 37 and worm gear 38 which were prolonged in parallel with a main 
scanning direction ], and when a pulse motor 39 rotates a worm gear 38, both-way migration is carried 
out in a main scanning direction. • * 

[0020] Two or more nozzles which inject an ink droplet in the conveyance direction (the direction of 
vertical scanning) of the color thermal recording ingredient 10 are arranged in the shape of Rhine, a 
piezo electrode is prepared in the posterior part of each nozzle, this piezo electrode deforms into the ink 
jet head 22 according to drive data, and a black ink droplet jumps out of a nozzle. The ink tank which 
supplies ink to a nozzle is built in the ink jet head 22. 

[0021] In drawing 3 which shows the electric configuration of a double-sided printer, the image data 
photoed with the digital camera is read from the memory cards 42, such as SmartMedia (trademark) 
inserted in the memory card slot 41, and is written in a frame memory 43 for every image data of 
yellow, a Magenta, and cyanogen. And character codes, such as an address inputted from input devices, 
such as a keyboard, are written in the memory 44 for binary pictures. 
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[0022] At the time of record of the color picture of halftone, a controller 45 reads the image data for one 
line of a yellow image from a frame memory 43 first, and writes it in the Rhine memory 46 at it. The 
image data for one line written in the Rhine memory 46 is read for every pixel, and is sent to the drive 
data generating section 47. 

(0023] The image data sent to the drive data generating section 47 is changed into drive data for every 
pixel. This drive data consists of drive data for bias which generate bias heat energy, and drive data for 
gradation for generating gradation expression heat energy. This drive data for one line is sent to a 
thermal head 20, is changed into a bias pulse and the gradation pulse of the number according to 
gradation level for every pixel, and is supplied to each heater element of heater element array 20a. It is 
the same also about record of a Magenta image and a cyanogen image. 

[0024] On the other hand, the binary picture code of one line is read at a time from the memory 44 for 
binary pictures, is sent to a character generator 48, and is changed into a binary picture pattern here. This 
binary picture pattern is read for every Rhine where the data of each pixel were extended to the main 
scanning direction, and is changed into 1-bit drive data in the drive data generating section 49, 
respectively. After this 1-bit drive data is changed into serial data, it is supplied to the ink jet head 22 
through the head carriage 36. 

[0025] The drivers 51 and 52 which drive ultraviolet ray lamps 31a and 32a, and the drivers 53, 54, and 
55 which drive pulse motors 34, 35, and 39 are connected to the controller 45. 
[0026] Thus, it explains with reference to the flow chart which shows an operation of the constituted 
double-sided printer to drawing 4 . The color thermal recording ingredient 10 is supplied by the 
cartridge of the dedication which carried out the laminating of two or more sheets, and contained them. 
A sheet paper cassette is loaded with this cartridge, and this sheet paper cassette is set to a double-sided 
printer. Moreover, the memory card 42 which memorized image data is inserted in a memory card slot 
41, and image data is read. 

[0027] Since it is indicated by the thumbnail, the image data read from the memory card 42 specifies an 
image to print as the liquid crystal panel which is not illustrated. On the other hand, binary picture 
codes, such as an address, are inputted by the keyboard, and it memorizes in the memory for binary 
pictures. If a print key is pressed, a feed roller will rotate and the color thermal recording ingredient 10 
will be conveyed toward the record location of a thermal head 20 from a sheet paper cassette. 
[0028] The image data for one line is read from the image data for one frame of the yellow image 
written in the frame memory 43, and it is once written in the Rhine memory 46. The image data for one 
line written in this Rhine memory 46 is read for every pixel, and is sent to the drive data generating 
section 47. The drive data generating section 47 changes the image data of each pixel into the drive data 
which consist of drive data for bias, and drive data for gradation, and supplies it to a thermal head 20. 
[0029] If fed with the tip of the record area of the color thermal recording ingredient 10 to the location 
of a thermal head 20, a thermal head 20 will move to the conveyance way 18 side, and heater element 
array 20a will be forced on surface 10a of the color thermal recording ingredient 10. Heater element 
array 20a of a thermal head 20 drives with a bias signal and drive data, and coloring record of the yellow 
sensible-heat coloring layer 15 of every one line of the color thermal recording ingredient 10 is carried 
out. 

[0030] While the color thermal recording ingredient 10 is conveyed in the feed direction (method of the 
right of drawing 2 ), ultraviolet ray lamp 31a of the fixing assembly 31 for yellow lights up, a 420nm 
near ultraviolet ray is irradiated from the optical fixing assembly 31 for yellow by the part by which heat 
record of the yellow image was carried out, and optical fixing of the yellow sensible-heat coloring layer 
1 5 is carried out. 

[003 1] Although a thermal head 20 will move and the pressure welding to the color thermal recording 
ingredient 10 will be canceled if heat record of all the yellow images is carried out in the record area of 
the color thermal recording ingredient 10, a capstan roller 25 continues rotation in the succeedingly 
same direction, and the near ultraviolet ray from the optical fixing assembly 31 for yellow is irradiated 
to the edge of record area. 

[0032] After optical fixing of a yellow image is completed, inverse rotation of the capstan roller 25 is 
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carried out, and the color thermal recording ingredient 10 is returned to a thermal head 20 side. In the 
meantime, the image data for one line of the beginning of a Magenta image is read from a frame 
memory 43, and it is written in the Rhine memory 46. If the tip of the record area of the color thermal 
recording ingredient 10 is returned to a record location, while a thermal head 20 will move to the 
conveyance way 18 side and the pressure welding of the heater element array 20a will be carried out to 
surface 10a of the color thermal recording ingredient 10, a capstan roller 25 changes the method of 
rotation, and begins to convey the color thermal recording ingredient 10 in the feed direction. And heat 
record of a Magenta image is started. 

[0033] Ultraviolet ray lamp 31a of the optical fixing assembly 31 for yellow is switched off, and 
ultraviolet ray lamp 32a of the optical fixing assembly 32 for Magentas is turned on instead. If heat 
record of the Magenta image is carried out at the Magenta sensible-heat coloring layer 14 of the color 
thermal recording ingredient 10 and the part reaches above the optical fixing assembly 32 for Magentas, 
365nm ultraviolet rays will be irradiated from the optical fixing assembly 32 for Magentas, and optical 
fixing of the Magenta sensible-heat coloring layer 14 will be carried out. 

[0034] After all heat records and optical fixing of a Magenta image are completed, the color thermal 
recording ingredient 10 is returned toward a record location, and if the tip of record area arrives at the 
location of a thermal head 20, heat record of a cyanogen image will be started like the time of each 
record of a yellow image and a Magenta image. At the time of this heat record, the ultraviolet ray lamps 
31a and 32a of the optical fixing assembly 31 for yellow and the optical fixing assembly 32 for 
Magentas are not turned on. 

[0035] After all heat records of a cyanogen image are completed, while a thermal head 20 moves in the 
direction which separates from a platen roller 24, the color thermal recording ingredient 10 is returned to 
a thermal head 20 side. And return actuation is suspended when the tip of the record area of the color 
thermal recording ingredient 10 reaches under the ink jet head 22. It can come, simultaneously is moved 
to the initial valve position whose head carriage 36 is one edge of a main scanning direction. 
[0036] The binary picture code of one line is read at a time from the memory 44 for binary pictures. 
After this binary picture code is changed into a binary picture pattern with a character generator 48, and 
being changed into serial drive data in the drive data generating section 49, it is supplied to the ink jet 
head 22 through the head carriage 36. 

[0037] The ink jet head 22 is driven according to the drive data for one line, while the head carriage 36 
is moved to a main scanning direction from an initial valve position to an other end, and black ink is 
sprayed on rear- face 10b of the color thermal recording ingredient 10. After the head carriage 36 moves 
to an other end and record of the 1st line finishes, while the head carriage 36 is returned to an initial 
valve position, a capstan roller 25 and a pinch roller 26 rotate, the color thermal recording ingredient 10 
is conveyed by width of face of one line toward an exhaust port 28 side, and next Rhine is set to the 
location of the ink jet head 22. 

[0038] if this actuation is repeated and record of a black alphabetic character is completed hereafter — a 
delivery roller pair - while 33 carries out continuation rotation - a capstan roller 25 - a free condition - 
- becoming - a delivery roller pair — the postcard-like color thermal recording ingredient 10 with which 
the address was recorded on surface 10a at color picture and rear- face 10b is discharged by 33 from an 
exhaust port 28. Since the resin layer 12 is formed between the base material 1 1 of the color thermal 
recording ingredient 10, and the cyanogen sensible-heat coloring layer 13, the color picture by the side 
of surface 10a and the binary picture by the side of rear- face 10b are recorded vividly, without causing 
flesh-side projection mutually. 

[0039] Although the ink jet head for monochrome was used, this invention is not limited to this but you 
may make it record a color picture on the rear face of a color thermal recording ingredient with the 
operation gestalt explained above using the ink jet head for colors. If it is 3 color records of yellow, a 
Magenta, and cyanogen, in order to make the both-way migration of the color thermal recording 
ingredient carry out in the direction of vertical scanning 3 times in this case, there is a possibility that 
non-dried ink may adhere to a capstan roller or a platen roller. Therefore, like said delivery roller, a 
capstan roller forms pars intermedia thinly so that the record area of a color thermal recording ingredient 
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may not be contacted, and a platen roller is evacuated from the conveyance way of a color thermal 
recording ingredient at the time of rear-face record. In addition, when the ink jet head for colors is used, 
not only three colors but black ink is added, it is made four colors, or the light color ink for photograph 
image quality is added, and it is good also as six colors or seven colors. Moreover, for example, 4 [ not 
only three colors but ] colors are sufficient also as the sensible-heat coloring layer of a color thermal 
recording ingredient. 

[0040] Moreover, although the above-mentioned operation gestalt moved the color thermal recording 
ingredient in the direction of vertical scanning and carried out heat record using the thermal head which 
arranged many heater elements in the shape of Rhine to the main scanning direction Are not limited to 
this, but equip head carriage with this using the thermal head which arranged two or more heater 
elements in the shape of Rhine in the direction of vertical scanning, the main scanning direction of a 
color thermal recording ingredient is made to carry out both-way migration, and this invention may be 
made to carry out ****** record. In this case, if the lamp of optical fixing on head carriage is formed, 
and it is made to perform optical fixing immediately after carrying out heat record, degree record can be 
performed 3 color orders for every Rhine. 

[0041] Moreover, although it was the example which records a color picture on the front face of a color 
thermal recording ingredient, records an address on a rear face in the black, and creates postcards, such 
as a New Year's card, with the above-mentioned operation gestalt This invention can consider various 
applications — are not limited to this, but record a color picture, and create the card for games or they 
create [ both sides record an identifier, a profile, etc. on the rear face of a color thermal recording 
ingredient record their own photograph-of-his-face image on a front face, and ] an original card. 
[0042] 

[Effect of the Invention] As mentioned above, equipment can be miniaturized while being able to record 
an image on both sides of a color thermal recording ingredient, without needing a reversal device, since 
according to the double-sided image recording approach of this invention heat coloring of the sensible- 
heat coloring layer of a color thermal recording ingredient is carried out by the thermal head, a color 
picture is recorded on the front face of a color thermal recording ingredient, an ink droplet is injected at 
the rear face of a color thermal recording ingredient by the ink jet head and the image in ink is recorded 
on the rear face of a color thermal recording ingredient. Moreover, since the ink flesh-side projection 
prevention layer was prepared between the base material of a color thermal recording ingredient, and the 
sensible-heat coloring layer, clear double-sided image recording without flesh-side projection can be 
performed. 



[Translation done.] 
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